Differential expression of skeletal muscle proteins in high-fat diet-fed rats in response to capsaicin feeding.
In this study, the effects of capsaicin on expression of skeletal muscle proteins in Sprague-Dawley rats fed with a high-fat diet (HFD) were investigated. Rats were fed a HFD with or without capsaicin treatment for 8 wk. After HFD feeding, capsaicin-treated rats weighed an average of 8% less than those of the HFD control group. Gastrocnemius muscle tissue from lean and obese rats with or without capsaicin treatment was arrayed using 2-DE for detection of HFD-associated markers. Proteomic analysis using 2-DE demonstrated that 36 spots from a total of approximately 600 matched spots showed significantly different expression; 27 spots were identified as gastrocnemius muscle proteins that had been altered in response to capsaicin feeding, and 6 spots could not be identified by mass fingerprinting. Expression of various muscle proteins was determined by immunoblot analysis for the determination of molecular mechanisms, whereby capsaicin caused inhibition of adipogenesis. Immunoblot analysis revealed increased uncoupling protein 3 (UCP3) protein expression in HFD-fed rats, whereas contents were reduced with capsaicin treatment. Compared with the HFD control group, capsaicin treatment increased phosphorylation of AMP-activated protein kinase (AMPIC) CP3 and acetyl-CoA carboxylase (ACC). To support this result, we also analyzed in vitro differential protein expression in L6 skeletal muscle cells. These data suggest that the AMPK-ACC-malonyl-CoA metabolic signaling pathway is one of the targets of capsaicin action. To the best of our knowledge, this is the first proteomic study to report on analysis of diet-induced alterations of protein expression that are essential for energy expenditure in rat muscle.